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DETAILED ACTION 
Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.1 14, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 1 
October 2007 has been entered. 

Status of Claims 

2. Claims 8, 17 and 19 are amended in view of applicant's amendment filed 1 
October 2007. Claims 15-16 and 20-21 are canceled in view of applicant's amendment. 

In the supplemental response filed 1 1 October 2007, claim 23 should be 
canceled prior to first Office Action. However, there is no claim 23. The new claim 22 
was added in applicant's amendment filed 1 October. The examiner interprets that 
applicant intends to cancel new claim 22. Confirmation of this cancellation is requested 
to be included in applicant's next response. 

Therefore, claims 1-14 and 17-19 are currently under examination. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
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applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

4. Claims 1-2, 8-9 and 13-14 are rejected under 35 U.S.C. 102(e) as being 
anticipated by Taniguchi et al. US 6,083,638(Taniguchi). 

Taniguclii teaches a fuel cell comprising a polymer electrolyte membrane(Fig. 2 # 
11) having a first major surface in intimate contact with an anode(Fig. 2 # 12) and a 
second major surface in intimate contact with the cathode(Fig. 2 # 13). Taniguchi 
further teaches that porous support plates adjacent the anode and the cathode, wherein 
the porous support plates each comprises a bi-layer including hydrophobic phase 
means(Fig. 2 # 40C and 41 C) for facilitating gas transfer through hydrophobic gas 
passages(Fig. 2, "F2") and hydrophilic phase means(Fig. 2 # 40D and 41 D) for 
facilitating liquid transfer through hydrophilic liquid passages(Fig. 1, "F1"). The 
hydrophobic phase means as taught by Taniguchi may be a mixture of carbon black 
and a hydrophobic polymer such as PTFE (Fig. 1 1/Table 2, col. 6 lines 46-52) and the 
hydrophilic phase means as taught by Taniguchi may be a mixture of carbon black and 
a proton exchange resin such as NAFLON(g)(col. 5 line 42 - col. 6 line 5, col. 6 lines 46- 
52). Taniguchi further teaches that the hydrophobic phase means comprises 60% 
carbon black and 40% hydrophobic polymer(Fig. 1 1/Table 2) and the amounts of 
hydrophobic polymer and the amount of hydrophilic polymer are ranged from 5% - 60% 
and from 3-30% respectively(col. 13 lines 16-19). The hydrophobic and the hydrophilic 
polymers are loaded onto a porous substrate layer(col. 13 lines 35-41 and 55-61). The 
fuel cell of Taniguchi further comprises a water transport plate to supply cooling 
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water(Fig. 1 # 110). The hydrophilic material of Taniguchi allows condensation product 
water of supersaturated steam to go through to humidify the polymer electrolyte 
membrane(i.e. wettability preserving compound)(col. 13 lines 27-32). 

Therefore, Taniguchi anticipates instant claims 1-2, 8-9 and 13-14. 

Claim Rejections • 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 3-7 and 10-12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Taniguchi et al. US 6,083,638(Taniguchi) in view of Lindstrom US 4,647,359 
(Lindstrom). 

The teachings of Taniguchi are discussed in paragraphs 4 above. However, 
Taniguchi does not teach the claimed high structure carbon black as recited in claims 3 
and 10. 

Lindstrom discloses a gas diffusion electrode comprising a diffusion layer of 
Vulcan XC-72 mixed with hydrophobic binder such as TEFLON®(col. 2 lines 29-40). 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated the diffusion layer of Lindstrom into the hydrophobic phase of Taniguchi in 
order to improve contact with the electrode and enables resistance to flexure of the 
electrode under the forces of gas or liquid flow in the electrochemical cell as taught by 
Lindstrom(col. 3 lines 27-36). 
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Regarding claims 3 and 10, Vulcan XC-72 used with hydrophobic binder as 
taught by Taniguchi in view of Lindstrom meet the limitation of the claimed mixture of 
high structure carbon black and hydrophobic polymer with the claimed weight %s. 

Regarding claims 4-5 and 11-12, based on the teachings of the amounts of 
carbon black, hydrophobic material and hydrophilic material in the porous support plates 
of Taniguchi, the examiner concludes that the amounts of carbon black, hydrophobic 
material and hydrophilic material as taught by Taniguchi in view of Lindstrom overlap 
the claimed amounts of carbon black, hydrophobic material and hydrophilic material as 
recited in the instant claims. Therefore, a prima facie case of obviousness exists. The 
selection of claimed carbon black, hydrophobic material and hydrophilic material 
amounts would have been obvious to one of ordinary skill in the art since Taniguchi in 
view of Lindstrom teach the same utilities in their disclosed carbon black, hydrophobic 
material and hydrophilic material amount ranges. 

Regarding claims 6-7, Taniguchi in view of Lindstrom teach the claimed discrete 
hydrophobic and hydrophilic regions as claimed. The apparatus as taught by Taniguchi 
in view of Lindstrom is a fuel cell having a proton exchange membrane as claimed. 
7. Claims 17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Taniguchi et al. US 6,083,638(Taniguchi) in view of applicant's admitted prior art. 

The teachings of Taniguchi are discussed in paragraph 4 above. 

Regarding claims 17-18, Taniguchi also teaches the claimed membrane 
electrode assembly comprising a polymer electrolyte membrane disposed between an 
anode and a cathode(Fig. 2 #11-13). In addition, the hydrophobic/hydrophilic bilayers 
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supported by a porous substrate layer as taught by Taniguchi reads on the claimed at 
least one support plate. Taniguchi further teaches that the porous substrate layer is 
impregnated with or sprayed with a hydrophilic resin(col. 7 lines 17-20) and the 
hydrophilic/hydrophobic material(i.e. bilayer) is applied to both sides of the porous 
substrate(col. 7 lines 25-26). Therefore, the hydrophilic resin impregnated porous 
substrate layer as taught by Taniguchi reads on the claimed hydrophilic substrate layer 
and the hydrophilic/hydrophobic bilayer on the side of the porous substrate in contact 
with the MEA reads on the claimed partially hydrophobic bilayer. Furthermore, the 
stack combination of the separator plate providing gas passages(Fig. 1 #20) and the 
water transport plate(Fig. 1 #1 10) providing cooling water as taught by Taniguchi reads 
on the claimed water transport plate. 

However, Taniguchi does not explicitly teach that its water transport plate is 
porous. 

Applicant admits that its is widely down to use porous water transport plates 
adjacent the anode and cathode support layers to facilitate liquid water transport and 
cooling throughout the fuel cell(col. 3 lines 7-10). 

Therefore, it would have been obvious to have use a porous material for the 
water transport plate of Taniguchi in order to facilitate liquid water transport and cooling 
through out the fuel cell as admitted by the applicant. 

Regarding claim 19, even though Taniguchi does not specifically teach the 
claimed porosity for the porous hydrophilic substrate iayer(NAFLON®), one of ordinary 
skill in the art would have found the obvious to routinely optimize the porosity of the 
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hydrophilic material to arrive at the claimed porosity of 65-75% since the porosity of the 
hydrophilic material directly affects the operation of the fuel cell based on how much 
liquid are transported across the porous support plates. 

Response to Arguments 
8. Applicant's arguments filed 1 October 2007 and 1 1 October 2007 have been fully 
considered but they are not persuasive. 

In the remarks, applicant argues that Taniguchi does not teach the claimed 
increased capacitance and claimed increased capacitance is not inherent since it is 
achieved by wetting in a mineral acid solution and heating at a controlled electrical 
potential. 

The examiner does not consider applicant's argument persuasive since it is 
directed to specific process steps of treating the porous support plate and does not 
provide any structural limitations that differentiate the instantly claimed electrochemical 
fuel cell apparatus from the fuel cell apparatus of Taniguchi. Since Taniguchi teaches 
an apparatus that has the same hydrophilic/hydrophobic material containing bilayer as 
the instantly claimed apparatus, the examiner maintains that the apparatus of Taniguchi 
is capable of achieving increasing capacitance as claimed. 

Applicant additionally argues that Taniguchi does not teach the claimed 
hydrophilic/hydrophobic bilayer and a separate substrate layer. Applicant further points 
specific sections of specification providing support for this argument. 

However, the examiner does not consider applicant's argument convincing. The 
supplemental response filed on 1 1 October 2007 points out that the instant specification 
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recites at several sections that the bilayer is transferred or depositing onto a planer 
surface of the substrate layer and the substrate layer is adjacent to the bilayer. 
Taniguchi teaches applying a mixture of hydrophilic and hydrophobic material to both 
surfaces of the current collector(j.e. porous substrate layer)(col. 7 lines 17-28). 
Therefore, the porous substrate layer as taught by Taniguchi is adjacent to the bilayer 
and Taniguchi teaches the same process of transferring hydrophobic/hydrophilic bilayer 
onto the porous substrate as described by the instant specification. Therefore, the 
examiner's interpretation of the substrate is consistent with the instant specification. 

Applicant's argument with respect to the porous water transport plate is moot in 
view of the new grounds of rejection set forth above. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lois Zheng whose telephone number is (571) 272-1248. 
The examiner can normally be reached on 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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